A printed UWB Vivaldi antenna is presented in this paper. Its geometry is based on a novel spline shape and optimised by an efficient global optimisation algorithm. A U-shaped slot is introduced into the geometry to notch out the 5.1 GHz to 5.8 GHz WLAN band. This can be used to mitigate interference between WLAN and UWB systems.
Introduction
The allocation of the 3.1 GHz -10. 6 GHz band by the FCC [1] has initiated a lot of research activity for UWB antennas. This research focused mainly on miniature antennas with omnidirectional radiation patterns [2] . Vivaldi antennas are end-fire tapered antennas with a large bandwidth and gain. Printed Vivaldi antennas [3] are a low-cost solution and relatively easy to manufacture on standard PCB substrate. The shape of the tapered slot is usually defined by an exponential function. Elliptic curves, terminated in semicircles are described in [4] .
In this paper the outlines of the flared elements are described by a quadratic Bézier spline function [5] . A U-shaped notch, also described by a spline, is inserted into the radiating elements in order to avoid interference in the IEEE 802.11a 5.15 GHz -5.825 GHz wireless LAN band [6] .
Antenna Design
The antenna is fabricated on Rogers RO4350B substrate of 0.762 mm thickness and ε r =3.48. A 50 Ω microstrip line is printed on the front of the substrate together with one flared element. The rear consists of the groundplane, tapered transition and the antipodal flared element. The curved edges of the flared elements and the top edge of the ground plane are described by quadratic Bézier spline curves. The control points of these spline curves are placed by an efficient global optimisation algorithm. A U-shaped slot is inserted into the flared elements to give the desired attenuation at the notch frequency. This slot is also defined by a quadratic Bézier spline curve. The antenna geometry and dimensions are shown in Fig. 1 . 
Results
Two antennas were prototyped, one with and one without the U-shaped slot. Fig. 2 shows the measured VSWR performance of the proposed antennas with and without the U-shaped slot. It can be seen, that the VSWR remains less than 2:1 across the whole UWB band. The antenna with the slot provides a sharp band notch centred at 5.45 GHz. 
Conclusions
A UWB Vivaldi antenna based on a novel spline-based geometry was presented. The antenna covers the 3.1 GHz -10.6 GHz band. A U-shaped slot was inserted to notch out WLAN frequencies. The antenna shows good directional radiation pattern and gain of 2 -5 dBi.
